THE IMPACT OF STAGHORN SCULPIN 
PREDATION ON NEWLY SETTLED 
DUNGENESS CRAB 

During late spring/eatly summer, vast numbers of Dunge- 
ness crab (Cancer magister) megalopac reach estuaries and 
settle on intertidal flats, and during the next two months the 
grab population is rapidity culled by predation and cannibal- 
ism. Crab without appropriate reluge habirar are highly 
vihierable jo predation by fish and birds and aveurdingly 
survival of young crah is highest in shell and eelgrass beds, 
Stayhom sculpin (Leptocortus armatus} known to be gener- 
alist, Opportunistiy predators with large gapes. have high 
estuarine abundance, and are distribuied (hroughoul estuanes 
as crabs settle and moult to Ist instar. The objective of this 
Study was 10 assess the potential impact duc tu slughorn 
sculpin predation on newly settling Dungeness crab in the 
Washington coastal estuary of Grays Harbor. 

Staghorn sculpin and Dungeness crab population dynam- 
ies have heen tollowed by monthly trawl surveys from April 
to September in 1983 through 1989. Young sculpin are found 
in the upper teaches of the subtidal channels and crecks, and 
migrate to deeper channels of the bay as they grow. Sculpins 
sampled by our gear ranged in size trom 6U to 230 mm TL, 
and all sculpin greater than or equal 10 80 nym TL. were found 
tu be capable of consuming newly settled crabs which com- 
prised similar proportions of the diet of two size groups of 
sculpin in our samples. 

The summer diet of staghorn sculpin composition was 
assessed by a series of 6 trawling trips in April through 
August, 1989. Stomach contents of sculpin trom these 
monthly collections were analysed by u modilied Index of 
Relative Importance (Stevens etul., 1982). The sculpin'sdiel 
consisted of amphipods (465), crangonid shrimp (24%), und 
small fish (1266) in April and Callianussa sp, (4564) and 
nercidt polychactes (37%) in May betore crab settlement, In 
early June as crab became available, sculpin switched 10 
nereid polychactes (60%) and Dungeness crab (23°) as their 
primary foad. In July and August, Callianassa and Upogebta 
Sp.. two species of mud shrimp, and C. magister were the 
three major items of diet, By pooling the reyulis of all 
Stomach content analyses from April to August, it was icter- 
mined that C. magister farmed 9% ot the total summer diel 
of staghorn sculpin in Grays Harbor, It should be noted that 
the IRI index is a composite of frequency of occurrence, 
numerical and gravimetric percentages and thus a conserva- 
tlve measure of dietary importance in this case, 

Stughorn sculpin are opportunistic feeders. This is shown 
hy shifts in monthly diet that reflect prey availability, These 
fish have relatively high foud requirements for rapid 
estuarine growth during warm summer months when water 
temperatures reach 14-16°C. Percent gut lullness (by visual 
assessment) was routinely high (>50% to distended) and 
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mean put contents were calculated at 7% if dry fish body 
weight, Interannual variability in sculpin populations was 
examined fram 1943 to 1988 and peak summer populations 
ranged from | to over 3 million sculpin, with a six year mean 
estimated to be 2 million fish. 

To assess the potential impact of sculpin predation on 
crabs, energelic requirements were used to derive an estimate 
and then field data were used to substantiate the parameters. 
An average size sculpin of 120 mm TL (20.42 wet wi, d.l g 
dry wt) would consume 7% of ify body weight per day (0.3 
g dry wi)asa daily ration, IW 10% of the total summer diet is 
Dungencss crab, then sculpin would consume 0.03 gerah dry 
weight per day. Gutérmuth and Armstrong (1989) calculated 
the dry weights of Dungeness crab instars, Thus the daily 
rulign of crab is equivalent to either 2 tirst instars, 1 second 
instar or 0.5 third instars. This pattern and frequency were 
substantisted by examining the number and stage of crab 
consumed by sculpin from carly June to late July. As the 
instar size increased the number of instars eaten per fish 
decreased. Two scenarios of sculpin impact took into account 
variation in crab settlement period, crab moult frequency, 
proportion of daily ration composed of specific crab instars, 
and numbers of resident sculpin. Extremes in the different 
Scenarios predicted staghorn sculpins could consume bo- 
tween 158 and 180 million newly setued Dungeness crab 
during June and July. Armstrong et al. (1987) have estimated 
(hat ihe average estuarine population of newly setiled Dunge- 
ness crab is about 400 million which is reduced to between 
20 and 40 million juvenile crab by the end of rhe summer, 
Thus, of the 360 million crab lost during summer, slaghorn 
sculpin predation accounts for approximately 44 to 50% of 
the loss. 
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